The use of languages other than English in population-based surveys is necessitated by the linguistic diversities in the United States. However, inclusion of multiple languages in survey data collection raises concerns about whether an instrument administered in different languages functions equivalently across groups. Using the Kessler Psychological Distress Scale 6 (K6), the present study examined differential item functioning (DIF) between surveys conducted either in English or the native language of the groups of Chinese Americans (n ϭ 622), Korean Americans (n ϭ 471), and Vietnamese Americans (n ϭ 513). DIF analyses using a series of multiple-indicator multiple-cause models showed that there were substantial differences between English and non-English versions in the endorsement of the K6 items, with patterns that differed by ethnicity. The K 4 (depressed) showed DIF in all three groups: Non-English survey users consistently showed a higher degree of endorsement compared with their English survey user counterparts. It is speculated that its translated expression in Asian languages may carry few associations with illness/disorder than the English word, thereby making it easy to endorse among Asian language survey users. Findings suggest a lack of measurement equivalence between the K6 administered in English and Asian languages and call for caution in cross-linguistic contexts.
To capture the linguistic diversity of the population, in some population-based studies, surveys/interviews in languages other than English have been conducted. For example, in the 2015 California Health Interview Survey (CHIS), 8.4% of adult participants were interviewed in languages other than English: Spanish, Chinese (Mandarin and Cantonese dialects), Vietnamese, Korean, and Tagalog (UCLA Center for Health Policy Research, 2016) . The effort enabled individuals not fluent in English to participate in the study but raised concerns about measurement equivalence: whether an instrument administered in different languages addresses the same constructs and functions equivalently across the groups (Cole, Kawachi, Maller, & Berkman, 2000; Gallo, Anthony, & Muthén, 1994; Kim, Chiriboga, & Jang, 2009) .
Differential item functioning (DIF) may occur when respondents systematically differ in their endorsement of the same item despite being similar with respect to the attribute that item is intended to measure (Dorans & Holland, 1993; Zumbo, 1999) . A sizable body of literature has addressed response biases associated with race/ethnicity for specific instruments (Iwata & Buka, 2002; Jang, Kwag, & Chiriboga, 2010; Kim et al., 2009; Teresi, Ramirez, Lai, & Silver, 2008) ; however, only a few studies focused on survey language as a source of DIF. For example, Hahn and colleagues (2014) confirmed the absence of DIF by survey language in their development of linguistically equivalent English and Spanish measures of social health. On the other hand, studies focusing on affective and cognitive measures report the presence of DIF between English and Spanish versions of an instrument (Azocar, Areán, Miranda, & Muñoz, 2001; Kim, DeCoster, Bryant, & Ford, 2016; Jones, 2006) , elucidating potential reporting bias that may stem from linguistic differences in nuances and connotations.
Using the Kessler Psychological Distress Scale 6 (K6) as a target instrument, the present study examined survey languageassociated measurement equivalence in Asian Americans. The K6 was developed as a screening tool for nonspecific mental distress and serious mental illness (SMI; Kessler et al., 2002 Kessler et al., , 2003 . The scale measures the frequency of experiencing six different manifestations of psychological distress over the past 30 days: (1) nervous, (2) hopeless, (3) restless, (4) depressed, (5) everything was an effort, and (6) worthless. Due to its brevity, ease of administration, and ability to detect the possibility of diagnosable cases of SMI, the K6 has been widely used in national and international population-based studies (Kessler et al., 2003 (Kessler et al., , 2010 Stolk, Kaplan, & Szwarc, 2014) . It has been translated into many Asian languages, and its psychometric properties have been validated in various samples of Asians and Asian Americans (Kang et al., 2015; Lee et al., 2012; Min & Lee, 2015) .
One of the population-based studies to use the K6 has been the CHIS. The CHIS has used the K6 since 2005 and contributed to a wealth of research on the K6 in diverse racial/ethnic groups, including Asian Americans (Nguyen & Goel, 2015; Sorkin, Nguyen, & Ngo-Metzger, 2011) . However, these studies combined data from participants who were interviewed in English and in their native language, thus leaving open the possibility that the interview language could cause measurement bias. Substantiating this possibility, a recent study found that the measurement structure of the K6 for the CHIS participants who were interviewed in English was different from that for those interviewed in Spanish (Kim et al., 2016) . Analyses showed that the structure of the non-Hispanic White group was different from that of Hispanics who were interviewed in either Spanish or English, but there was no difference between the two language versions for Hispanics. With regard to Asian Americans, no meaningful analyses were performed due to the disproportionally small numbers of the participants interviewed in Asian languages. It is notable that only 1.3% of the participants in the 2015 CHIS were interviewed in an Asian language (UCLA Center for Health Policy Research, 2016), further evidencing the persistent underrepresentation of nonEnglish-speaking Asian Americans in population-based studies.
Using an Asian American sample collected via methodological strategies designed to capture cultural and linguistic diversities, the goal of the present study was to assess the measurement equivalence of the K6 based on the selected survey language (English or one's native language). Based on previous studies on language-based equivalence in affective and cognitive measures (Azocar et al., 2001; Kim et al., 2016; Jones, 2006) , we hypothesized that DIF would exist between English and Asian language versions of the K6.
Method Sample
Data were drawn from the 2015 Asian American Quality of Life (AAQoL) survey. As part of a city-funded initiative, the target population was self-identified Asian Americans aged 18 and older living in Austin, Texas. To reach the broadest possible audience, the survey was conducted with culturally and linguistically sensitive approaches that included (a) providing both English and Asian language versions of the survey questionnaire, (b) using research personnel (e.g., recruiters and survey assistants) who shared the languages and cultures of the target populations, and (c) building a strong partnership between the research team and key individuals and organizations within ethnic communities. More information on our culturally and linguistically sensitive recruitment strategy is available elsewhere (City of Austin, 2017).
The 10-page questionnaire for the AAQoL was originally developed in English and then translated into the languages of major Asian groups (e.g., Chinese, Vietnamese, Korean, Hindi, Gujarati, and Tagalog). In the case of Chinese, both traditional and simplified versions were prepared. The initial translations were conducted by eight professional translators and graduate-level bilingual researchers. For each language, the translated version was reviewed for accuracy by two or more bilingual volunteers. Upon refinement of the questionnaire, each language version was pilot tested with three to five community members who were representatives of the target group and spoke the target language.
The surveys were completed using a paper-and-pencil questionnaire in the participants' preferred languages. Recognizing that Asian Americans are often difficult to locate using standard recruitment strategies and that reliance on a single source can increase the chances for bias, multiple potential survey sites were contacted. In addition, the project was publicized through media and ethnic community sources, and referrals for individuals, groups, and organizations were actively sought. A total of 76 survey sessions took place at various locations and events across the City of Austin (e.g., churches, temples, grocery stores, small group meetings, and cultural events) from August to December 2015. Although the surveys were self-administered, bilingual reThis document is copyrighted by the American Psychological Association or one of its allied publishers.
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search assistants at each survey site provided survey assistance. It took about 20 min to complete the 10-page questionnaire, and respondents were each paid $10 for their participation. The AAQoL project was approved by the institutional review board. A total of 2,614 individuals participated in the AAQoL survey, about half of whom used non-English versions of the questionnaire. The present analyses focused on Chinese (n ϭ 622), Korean (n ϭ 471), and Vietnamese (n ϭ 513) participants whose English and native language survey use distribution allowed meaningful comparisons.
Measures
The Kessler Psychological Distress Scale 6. The K6 measures the frequency of experiencing six different symptoms of psychological distress over the past 30 days: (1) nervous, (2) hopeless, (3) restless, (4) depressed, (5) everything was an effort, and (6) worthless. Each item is rated on the 5-point scale ranging from 0 (none of the time) to 4 (all of the time). Responses were summed to create a composite score, ranging from 0 to 24. A score of 6 or greater is indicative of mental distress, and 13 or greater suggests SMI (Kessler et al., 2003) . The K6 has been translated into Chinese, Korean, and Vietnamese, and its psychometric properties have been validated (Kang et al., 2015; Lee et al., 2012; Min & Lee, 2015) . The internal consistency of the 6-item scale was high in the present samples (␣s ϭ .85 for Chinese surveyed in English, .87 for Chinese surveyed in Chinese, .87 for Koreans surveyed in English, .89 for Koreans surveyed in Korean, .91 for Vietnamese surveyed in English, and .87 for Vietnamese surveyed in Vietnamese).
Survey language. Language used in the survey was treated as a binary variable. English was coded as 0, and non-English (Chinese, Korean, or Vietnamese) was coded as 1.
Covariates. Covariates considered in the present analysis included age group (0 ϭ 18 -39, 1 ϭ 40 -59, 2 ϭ 60 and older), sex (0 ϭ male, 1 ϭ female), marital status (0 ϭ married, 1 ϭ not married), education (0 ϭ high school graduation or higher, 1 ϭ lower than high school graduation), nativity (0 ϭ U.S.-born, 1 ϭ foreignborn), and duration of residence in the United States (0 ϭ Ն10 years, 1 ϭ Ͻ10 years). Dichotomy of the duration of residence was based on the immigration literature suggesting the 10th year as a marker of adaptation (Alegria et al., 2004; Beiser & Edwards, 1994) .
Analytic Strategy
DIF analyses examine the extent to which group membership itself affects the probability of endorsing particular items on a scale. DIF approaches assess the probability that an item response for one group will differ from that of another group when a common variable is held constant. In the present study, multipleindicator multiple-cause (MIMIC) models were used to explore DIF between survey language groups. MIMIC models can examine the direct effects of group membership on individual item responses with simultaneous factor analysis and regression of a latent trait on group differences while controlling for covariates (Muthén & Muthén, 2009 ). Because of their ability to control for the level of a latent trait, MIMIC models have been increasingly used as a method of detecting DIF (Gallo et al., 1994; Jang et al., 2010) .
In the present analyses, a series of MIMIC models compared the direct effect of survey language (English vs. non-English) on the endorsement pattern of the individual items of the K6 in each ethnic group. We estimated the direct effect as a contrast (or difference) in the level of endorsement of each of the K6 items between English and non-English survey users in each ethnic group, while accounting for the effects of other covariates. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
relates survey language and covariates (X 1 . . . . . . X p ) to the latent trait of mental distress ( 0 ). The dashed line represents a direct effect that captures residual variations in item responses associated with a non-English survey use. DIF (item bias) is present if respondents surveyed in different languages but at the same level of a trait do not have the same level of endorsing a particular item. For each of the K6 items, six submodels were tested, producing estimates ␥ 1,1 . . . . . . ␥ 1,6 for each ethnic group. These parameters represent differences in the degree of endorsement of each of the K6 items between English and non-English survey users in each ethnic group and provide estimates of DIF through these direct effects. Positive estimates suggest a higher endorsement in nonEnglish survey users compared with English survey users. Analyses were conducted using Stata 14 (StataCorp, 2015) .
Results

Sample Characteristics
Sample characteristics are summarized in Table 1 . The sample includes 622 Chinese, 471 Koreans, and 513 Vietnamese. Over 65% of the Chinese sample (n ϭ 424), 79% of the Korean sample (n ϭ 371), and 71% of the Vietnamese sample (n ϭ 366) used non-English surveys. Across all ethnic groups, the rate of nonEnglish survey use was consistently higher in older adults (aged over 60); those who were married, less educated, and foreign-born; and those who had a shorter stay in the United States (Ͻ10 years). Table 1 also presents descriptive characteristics of both individual and total scores of the K6.
MIMIC Analyses
Depicted as ␥ 0,1 . . . . . . ␥ 0,p in Figure 1 , the DIF analysis carried out in each ethnic group yielded 144 estimates (6 ϫ 3 ϫ 8) of the effects of covariates (X 1 . . . . . . X p ) on the latent trait (not presented in tabular format). The main findings of DIF are summarized in Table 2 . The overall findings suggested that there were substantial differences in item endorsements of the individual items of the K6 between English and non-English survey users with patterns that differed by ethnicity.
Vietnamese were the only group presenting DIF in the K 1 (nervous); those who used the Vietnamese version showed a higher degree of endorsement than those who used the English version. Both Chinese and Vietnamese non-English survey respondents showed about equal levels of low endorsement of the K 2 (hopeless) compared with their English survey user counterparts. A lower endorsement in the K 3 (restless) among non-English survey users was observed in Koreans and Vietnamese. DIF of the K 4 (depressed) was observed in all three ethnic groups; nonEnglish survey users of all three groups showed a higher degree of This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
endorsement compared with their English survey user counterparts. Chinese non-English survey users showed a lower degree of endorsement of the K 5 (everything was an effort) and higher degree of endorsement of the K 6 (worthless), compared with their English survey user counterparts.
Discussion
Responding to the linguistic diversities in the United States and the need to include language minorities in population-based surveys (Islam et al., 2010; Jang et al., 2017; U.S. Census Bureau, 2015) , there has been an increasing effort to use languages other than English in survey/interview administration (UCLA Center for Health Policy Research, 2016). The most common language being offered to nonEnglish-speaking individuals is Spanish; however, many studies are expanding their language options to include various Asian languages. Although such effort enables many individuals with language barriers to be included, of concern is whether there is a lack of measurement equivalence between surveys using English and native language.
Although a few studies examined measurement equivalence of an instrument between English-using and Spanish-using Hispanics (Azocar et al., 2001; Hahn et al., 2014; Kim et al., 2016; Jones, 2006) , Asian Americans have received little attention mostly due to the lack of data that include sufficient number of participants interviewed/ surveyed in Asian languages. The AAQoL survey, which used multiple strategies to capture cultural and linguistic diversities of Asian Americans (e.g., use of Asian language versions of the questionnaire, bilingual and bicultural research personnel, and community partnerships), included many non-English-speaking participants, offering an optimal opportunity to explore measurement equivalence between English and non-English (Chinese, Korean, and Vietnamese) versions of the same instrument.
It is notable that well over half of Chinese American, Korean American, and Vietnamese American participants in the AAQoL survey responded in the native language version of the questionnaire. At a descriptive level, differences in demographic characteristics between English and non-English survey users were found in each ethnic group. Individuals who used their native language version of the survey questionnaire were more likely to be older, married, less educated, and foreign-born and have a shorter length of stay in the United States across all groups. These compositional differences are accounted for by including the potential confounders of non-English survey language as control variables in our models that assess DIF.
Moving beyond the descriptive level of differences, the intent of the present study was to explore DIF through use of MIMIC models. These models allowed examination of response bias associated with survey language while controlling for the underlying effect of the latent trait and covariates (Gallo et al., 1994; . Results demonstrated substantial differences in the endorsement of the individual items of the K6 between English and non-English survey users. Importantly, DIF was observed in all six items in at least one of the ethnic groups. Higher endorsement among non-English survey users was found in the K 1 (nervous) in Vietnamese and the K 6 (worthless) in Chinese. The opposite pattern of a higher endorsement among English survey users was observed in the K 2 (hopeless) in Chinese and Vietnamese, K 3 (restless) in Korean and Vietnamese, and K 5 (everything was an effort) in Chinese. The K 4 (depressed) was the only DIF item found across all three groups: Those who responded in their native language were more likely to endorse to this item compared with those who responded in English.
The different patterns of endorsement between English survey users and native language survey users may result from the fundamental differences in understanding, processing, and expressing the symptoms of mental distress in different language groups. The most evidence for the hypothesis can be found in the fact that all three ethnic groups manifested language-based DIF in the K 4 (depressed). The reason for this systematic difference is unclear. It is speculated that its translated expression in Asian languages may carry few associations with illness/disorder than the English word, thereby making it easy to endorse among Asian language survey users. It may also be relevant that the word is passive in English but active in the three Asian language translations. Overall, the differences in meanings, connotations, and perceived intensity in all six items intended to measure mental distress require further exploration from the linguistic and cultural perspectives.
The generalizability of these findings is limited by at least two facts. First, due to the difficulty of implementing a random probability sampling strategy with a population that is generally difficult to identify, our recruitment strategy focused on identifying multiple sites and sources for soliciting a volunteer sample. Second, as the targeted populations were geographically restricted to Central Texas, regional variations could exist. Given the nonrepresentative and regionally defined nature of the sample, caution should be exercised in generalizing the findings to the larger population of Asian Americans. Future studies should not only include more representative samples but also further explore linguistic and cultural explanations for the response bias identified.
Despite these concerns, the results imply that researchers dealing with Asian populations should consider the potential for response bias of the survey instruments administered in different languages and call for caution in the cross-linguistic contexts. For those in practice, it is of course equally important to provide a language option when conducting clinical assessments, as lack of familiarity with the English version may affect results. However, both researchers and practitioners should be aware that test scores may be differentially affected by the language version of the assessing tool. More studies are needed, not only to replicate the issue of scale equivalence in different languages within and across different ethnic groups but also to enhance our understanding of how culture and language shape an individual's understanding and expression of mental health. Developing practice guidelines to promote a better understanding of instrument equivalence across languages would be helpful for practitioners working with diverse Asian populations.
